OCT. 01 '03 (WED) 14:08 ... PACE. 1 0 



Serial No. 10/000,479 

The Officfe Actiin mailed November 5. 2002, has been received and reviewed. Claims 1- 
20 are cuirenUy pending in the applicatidn, of which claims 1-11 are currenUy under 
examination. Claims 12-20 are withdrawn from consideration as being drawn to a non-elected 
invention and, as such, have been canceled. T^e Office Action Sramnaiy states that claims Ml 
stand rejected. However, the body of the Detailed Action states that claims 1 -7 Jind 9-12 are 
tqwted but yet piovides.ieasons for the rejection of claims. Appli^^^ 12 
has been withdrawn flpm further consideration as being drawn to a non-elected invention, 
nierefore, Appli<iants -proceed under the assumption that claims 1-11 are rejected in the 
outstanding Offi<?e Action, AppJicants respecitfiiUy request reconsideration of the application in 
fight of the argumentsiJtesented heirdn. 

35 tJ.S.C. § J 02(b>Antidpaition Rejections 
Antifcipatibtt Reiectiftn Rflsed oft U S. Patent No. 5.766.997 to TakeUChi 
Claims 1-1 1 staiid rejected under 35 U.S.C. § 102(b) as being anticipated by U.S. Patent 
No. 5.766.997 issued toTakeochi. Applicants respectfully traverse this rejection, as hereinafter 
set forth. 

A claim ii antidpated only if each and every eleiment ag s« forth in the c^^ 
either expressly 6r inhraentiy described, in a single prio^ art reference. Verdegaal Brothers v. 
Union Oil Co. qTCalif^ic, 2 U.S J.Q.2d 1051, 1053 jped. Cir. 1987). Tlie identical invention 
must be shown in as complete detail as is contained in the claim. Richardson v. Suzuki Motor 
Oj.. 9 U.S.P.Q.2d 1913. 1920 (Fed. Cir. 1989). 

Takeuchi discloses a method of fbnniiig local interconnect structures that comprises, inter 
c/w. fomiing a discretfe titaiJium layer anda discrete titanium nitride layer on asibcon substrate. 
The titanium Jayeir is fortned by cheojical vapor deposition and the titanium nitride layer is 
foraied by "reactive sputtering at the ratio of 0.5 to 3% by weight of Ni and 97 to 99.5% by 
weight of Ar." Cplumn-l 7, lines 3-12. 

Claim 1 recites a soiltce structure for elocal intireonnect. The source structure comprises 
a semiconductor substrajte, a nitrogen-rich Ti layer overlying a portion of the setniconductor 
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substrate, a i«fr«^ ly metal layer overlymg the nitrogeh.ri^^ 

overlying the refractory metal layer; The nitrogen-rieh Ti layer ha^ a nitrogeiMich upper portion 
that is not pure ti^aniutn nitride and a titanium lower portion that is substantiBUy nitrogen-fiec. 

Takeuchi does Inot anticipate claim 1 because it dots not expressly or ^ 
each and every element of claim 1. Specifically, Takeuchi does not disclose "anitrogeo-rich Ti 
layer having a nittogen^ich upper portion and a titaniuin lower portion, wherein the nitrogen-rich 
upper portion is riot purt titanium nitride, [and] the titanium lower portion is substantiaUy 
nitrogefl-frec." 

TakeuclH kpes riot expressly or iriierently describe a nitrogen-rich Ti layer having a 
nitrogen-rich upper portion that is not pure.titaniuro nitnde and a titanium lower portion that is 
substantially nitrogen-free. . The Examiner ar^es that titanium nitride layer 137 is equivalait to 
the nitrogen-rich bpper portion that is not pure titanium nitride. Office Action of November 5, 
2002, p; 3. How«!ver. nothing in Takeuchi expressly orinhcrently desc^^^^ 
layer 137 is not pure titanium nitride. As such, titaniuin nitride layer 137 is not properly 
characterized as a nilrOgeii-rich upper.portion:that is no^ pure titanium nitride, as recited in claim 

1. : •' ■■ ■ . : ' • ., 

The Examiner States that "layer (137) is titaniurn with 0.5 to 3% by weight of N/* and. 
therefore. *'it is irtherentlthat . . . nitrtigen-rich layer (1 SV) is iiot pure titanium nitride because 
pure titanium nitride CliN) has more weight'/, of Na." iOffice Action of November 5. 2002. p. 3. 
By this statement, the Examiner appears to imply tiiat titanium nitride layer 137 in Takeuchi has 
0.5 to 3% by wei^t of nitrogen. However, Takeuchi actually discloses that titanium nitride layer 
137 •'is formed . ; . by reacti ve sputtering at the ratio of iO.S to 3% by weight of Nj and 97 to 
99.5%byweightofAr.^ Column 17, lines 3-i. The "aS to 3% by weight of Nz" is one of the 
process conditioiis used:4o deposit the titaniuin nitride layer 137 by reactive sputtering and does 
not establish tijat>yer:(137)is titanium with; 0.5 to.3% by weight ofNj." Rather, as described 
in Takeuchi. layer 137 is a titaniuin nitride layer. Coludm 17. lines 7-12. Since the layer is, in 
fact, titanium nitride, it is mproper to characterize laycf 137 as being "titanium with 0.5 to 3% 
by weight of Nj." Furthermore, contrary to the Examiner's assertions, molecular nitrogen, Nj. is 
not present in layer 137 jjecause during the reactive sputtering process, the molecular nitrogen is 
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dissociated into atoms of nitrogen, which react with thfe titanium to foim titanium nitride layer 
137. Tlierefore. jhe Examiner's assertion thai titanium nitride layer 137 is not pure titaniuni 
nitride because it includes 0.5 to 3% by weight Na is ehwieous. 

In addition, if the Examiner's argument was followed to its logical end. the titanium 
nitride layer 1 37 would include 97 to 99' 5% by weight of Ar in addition to the 0.5 to 3% by 
weight of N2, for a total; of 100%. The resulting "titanium nitride" layer would include Nj and Ar 
but would not indude. any titainiuin nitride, 

Takeuchijalso does not expressly or inherently describe a nitrogen-rich Ti layer that has a 
nitrogen-ricbupperpbrtiiwandatitaniumlowcrportion. The Examiner argues that kyers 136 
and 137 of Takettdii ait equivalent to the nitrogen-rich Ti layer of the present invention. OflBee 
ActionofNoveniber5.2002, p.3. However, the nitrogen-richTi layer ofthe present invention 
is a single layer that has both a nitrogen-rich upper portion and a titanium lower portion. The 
layers 136 and 137 of ;Takeuchi are discrete layfa-s, each of which comprises a homogenous 
material. Namely, layer 136 is a homogenous layer of titanium and layer 137 is a homogenous 
layer of titanium Outride. Since layers 136 and 137 ar6 both separate, homogenous layers, neither 
is an upper portidn or aJower portion of a nitTogen-rich Ti layer. Furthermore, layer 136 is not 
the nitrogen-rich Ti layer becadse layer 136 is a titanium layer and does not contain nitrogen. 
Titanium nitride layer: 137 also is not the nitrogen-rich ^i layer because layer 137 is titanium 
nitride and is notia titanium layer that is rich in nitrogen. Hierefore, these layeirs ate not properly 
characterized as 4 nitrogen-rich Ti layer having a nitrogen-rich upper portion and a titanium 
lower portion. 

Since Takeuchi does not describe "a nitrogen-rich Ti layer having a nitrogen-rich upper 
portion and a titanium lower portion, wherein the nitrogen-rich upper portion is not pure titanium 
nitride, [and] the^tanium lower portion is substantially nitrogen-fiee," as recited in claim 1, 
Applicants respefit&Uy inibmit that the anticipation rejotion of claim 1 be withdrawn. 

Qaims 2-!l 1 dep;end.fiom claim 1 and, therefore, include all of the limitations of 
allowable claim 1 . Claims 2-11 are allowable, inter alia, as depending fiom an allowable clahn 

1- • ' ■ . .■ • • i ■ ' 

Oairo 3 ii fijrther allowable because Takeuchi does not expressly or inherently describe 

6 ^ 



OCT. pi * 03 (WED) 14:10 



PAGE, 13 



Serial No. 10/000,479 

that the nitrogen-!rich Ti layer is disp sed over active areas of the silicon substrate. 

Oaim 4 is aUowable bcciuse Takeuchiidoes not expressly oriiA 
that the nitrogen-'rich uj^per portion extends along an i^>per surfece of the nitw^-rieh Ti layer. 

Claim 5 is ftiriher allowable because fakeuchi does not expressly or inherently describe 
that the titanium lower portion contains substantially no nitrogoL 

Claim 6 is further allowable because Takeuchi does not expressly or inherently describe 

I 

that the nitrogen-rich iipper portion is from about 50A to about lOOA thick. 

Claim 7 is further allowable because Takeuchi does not expressly or inherently describe 
that the nitrogen-pch Ti layer is fiom about lOOA to about 300A thick. 



tONCLUSldN 

Claims M 1 arebelieved to be in condition for allowance, and an early notice (hereof is 
respectfully solicited- Should the Examiner detennine fhat additionail issues remain which might 
be resolved by a telephone conference, he is respectfully invited to contact Applicants' 
imdersigned attoibey. 

ReAectfuliy submitted. 



JoS<phA. Walkdwski 
RejrislAtion No. 28,765 
TOtney for Applicants 
TftASKBBITT 
P.O. Box 2550 

Salt Lake City. Utah 84110-2550 
Telephone: 801-532-1922 



Date: February 3; 2003 ; 
JAW/dlm:ljb 

DacdiwittinPreLaw 



7 



I 



